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Background: We conducted a multicentre feasibility study for single agent long-term S-1 chemotherapy following docetaxel plus 
cisplatin in patients with curatively resected stage ll-IIIA non-small cell lung cancer. 

Methods: Patients received three cycles of docetaxel (60 mg m ~ 2 ) plus cisplatin (80 mg m ~ 2 ) and then received S-1 (40 mg m ~ 2 
twice daily) for 14 consecutive days with a 1-week rest for >6 months (maximum, 1 year). The primary end point was feasibility, 
which was defined as the proportion of patients who completed eight or more cycles of S-1 chemotherapy. If the lower 95% 
confidence interval (CI) of this proportion was 50% or more, then the treatment was considered as feasible. The sample size was 
set at 125 patients. 

Results: One hundred and thirty-one patients were enrolled, of whom 129 patients were eligible and assessable. In all, 109 patients 
(84.5%) completed 3 cycles of docetaxel plus cisplatin and 66 patients (51 .2%, 95% CI: 42.5-59.8) completed 8 or more cycles of S-1 
treatment. Grade 3/4 toxicities during the S-1 chemotherapy included anaemia (7.3%), neutropaenia (3.7%), and anorexia (3.7%). 

Conclusion: The toxicity level was acceptable, although the results did not meet our criterion for feasibility. Modification of the 
treatment schedule for S-1 chemotherapy might improve the treatment compliance. 
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Primary surgery is the standard of care for resectable clinical stage I 
or II non-small cell lung cancer (NSCLC). The 5-year survival rate 
for patients with clinical stage IB and stage II surgically resected 
NSCLC was ~ 66% and 50%, respectively. The majority of patients 
with recurrences have distant metastases, indicating that systemic 
micrometastases are common in patients with completely resected 
NSCLC. To control distant micrometastasis and to improve 
patients' survival, adjuvant chemotherapy has been examined in 
patients with completely resected NSCLC of pathological stage 
I— III. Several randomised studies and meta-analyses have demon- 
strated that cisplatin-based adjuvant chemotherapy improved the 
overall survival (OS) in patients with pathological stage IB to III 
NSCLC (Arriagada et al, 2004; Hotta et al, 2004; Winton et al, 
2005; Douillard et al, 2006; Pignon et al, 2006). However, the 
absolute increase in survival was only 4% at 5 years. Thus, new 
treatment strategies or drugs are needed to improve the clinical 
outcome in patients with resectable NSCLC. 

A randomised phase III study demonstrated that adjuvant 
chemotherapy with uracil-tegafur (UFT) improved survival among 
patients with completely resected pathological stage I adenocarci- 
noma of the lung. The 5-year OS was 88% in the UFT group and 
85% in the control group (hazard ratio 0.71, 95% confidence 
interval (CI) 0.52-0.98) (Kato et al, 2004). S-1 is an oral anticancer 
agent comprises tegafur, gimeracil (an inhibitor of dihydropyr- 
imidine dehydrogenase, which degrades fluorouracil), and oteracil 
(which inhibits the phosphorylation of fluorouracil in the 
gastrointestinal tract, thereby reducing the gastrointestinal toxicity 
of fluorouracil) in a molar ratio of 1 :0.4: 1 (Shirasaka et al, 1996). 
S-1 is approved for the treatment of NSCLC as well as gastric, 
colorectal, head and neck, breast, pancreatic, and biliary tract 
cancer in Japan. In a phase II trial, S-1 monotherapy produced a 
response rate of 22% as a first-line treatment in patients with 
advanced NSCLC (Kawahara et al, 2001). S-1 is believed to have a 
stronger antitumour activity against NSCLC than UFT, since UFT 
monotherapy produced a response rate of only 6% in another 
phase II study (Keicho et al, 1986). A randomised phase III trial 
demonstrated that S-1 plus carboplatin (CBDCA) was non-inferior 
in terms of OS, compared with paclitaxel plus CBDCA, in patients 
with advanced NSCLC (Okamoto et al, 2010). Another rando- 
mised phase III trial also demonstrated that S-1 plus CDDP was 
non-inferior in terms of OS, compared with docetaxel plus CDDP, 
in patients with advanced NSCLC (Katakami et al, 2012). Previous 
phase II trials demonstrated that S-1 monotherapy produced a 
response rate of 7-14% as a second-line treatment for advanced 
NSCLC (Totani et al, 2009; Govindan et al, 2011; Shiroyama 
et al, 2011). 

Recent phase III trials have demonstrated that switch main- 
tenance chemotherapy consisting of pemetrexed or erlotinib 
prolonged the OS of patients with advanced NSCLC who showed 
no signs of progression after four cycles of platinum-based 
chemotherapy (Ciuleanu et al, 2009; Cappuzzo et al, 2010). 
Continuation maintenance with pemetrexed also prolonged the OS 
in patients with non-squamous NSCLC in another randomised 
trial (Paz-Ares et al, 2012a,b). Maintenance chemotherapy has thus 
received considerable attention. 

The Thoracic Oncology Research Group (TORG) conducted a 
randomised phase II study comparing docetaxel (DOC) plus 
CDDP with paclitaxel (PTX) plus CBDCA as an adjuvant 
chemotherapy in patients with completely resected stage IB to 
IIIA NSCLC (TORG 0503). This study showed that DOC plus 
CDDP had a promising activity with a favourable 2-year 
recurrence-free survival (RFS) rate (74.1% vs 72.5%, respectively) 
(Ohira et al, 2011). Taking these rationales into consideration, 
we conducted a feasibility study for adjuvant chemotherapy 
consisting of DOC plus CDDP followed by single agent long-term 
S-1 chemotherapy in patients with completely resected NSCLC 
(TORG 0809). 



PATIENTS AND METHODS 



Patient population. Patients were required to have completely 
resected stage II or IIIA (according to the Union Internationale 
Contre le Cancer (UICC) fifth TNM edition) NSCLC, an age of 
20-74 years, and an ECOG performance status (PS) of 0 or 1. 
Other criteria included a Pa0 2 at room air ^70torr or an Sp0 2 
at room air ^95%, and adequate organ function (i.e., total 
bilirubin sjl^mgdr 1 , AST and ALT s; 100 IU1 -1 , serum 
creatinine ^1.2 mg dU 1 , creatinine clearance ^ 60 ml min ~ 1 , 
leukocyte count ^4000 per mm 3 and ^12 000 per mm 3 , 
neutrophil count ^2000 per mm 3 , haemoglobin ^lO.Ogdl -1 , 
and platelets ^100 000 per mm 3 ). Patients were required to start 
the protocol treatment within 10 weeks after surgical resection. 

Key exclusion criteria were a lack of recovery from surgical 
complications; active infection; interstitial pneumonia as deter- 
mined using computed tomography (CT) of the chest; acute 
cardiac infarction within 6 months; uncontrolled heart disease, 
liver dysfunction, or diabetes mellitus; grade 2 or worse peripheral 
neuropathy; active concomitant malignancy; pregnancy or breast- 
feeding; a history of hypersensitivity to drugs including poly- 
sorbate-80; and the concurrent use of flucytosine. Patients who had 
undergone a pneumonectomy were also excluded. All the patients 
were required to provide written informed consent. 

Treatment plan. The treatment schema is shown in Figure 1. 
Treatment was started within 1 week after enrolment in the study. 
Patients received adjuvant chemotherapy with DOC (60 mg m _ 2 , 
day 1) and CDDP (80mgm~ 2 , day 1) every 3-4 weeks for up to 
three cycles. After the completion of adjuvant chemotherapy with 
DOC plus CDDP, if the leukocyte count was ^ 3000 per mm 3 , the 
neutrophil count was ^1500 per mm 3 , the platelet count was 
100 000 per mm 3 , the AST and/or ALT level was sSlOOIUl" 1 , 
the total bilirubin level was <1.5mgdl _1 , the serum creatinine 
level was <1.5mgdl _1 , and all other non-haematological 
toxicities were grade 1 or better with the exception of alopecia, 
body weight loss, and hyponatraemia, then the patients were 
treated with oral S-1 at a dose of 40mgm~ 2 twice daily for 14 
consecutive days, followed by a 1-week rest. The actual dose of S-1 
was selected as follows: patients with a body surface area (BSA) of 
< 1.25 m 2 received 80 mg daily; those with a BSA of 1.25 m 2 or 
more but < 1.5 m 2 received 100 mg daily; and those with a BSA of 
1.5 m or more received 120 mg daily. If the serum creatinine level 
was 1.2 mg dl ~~ 1 or more but < 1.5 mg dl ~~ 1 before the initiation of 
S-1 chemotherapy, then the S-1 dose was reduced to a lower level. 
This 3-week cycle was repeated for 6 months (maximum, 1 year) if 
neither unacceptable toxicity nor tumour recurrence was observed. 
In the event of a leukocyte count of <2000 per mm 3 , a platelet 
count of < 75 000 per mm 3 , an AST and/or ALT level of 
^lOOIUl -1 , a total bilirubin level of ^2.5mgdl _1 , a serum 



Induction chemotherapy 



Maintenance chemotherapy 



DOC, 60 mg m -2 , day 1 
CDDP, 80 mg m -2 , day 1 
every 3-4 weeks 
3 cycles 



S-1 

for consecutive 14 days 
every 3 weeks, 
more than 6 months 
(maximum 1 year) 



S-1 


BSA < 1 .25 m 2 


40 mg, b.i.d. 


1.25 m 2 < BSA < 1.5 m 2 


50 mg, b.i.d. 


1.5m 2 < BSA 


60 mg, b.i.d. 



BSA, body surface area. 
Figure 1. Treatment schema for this study. 
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creatinine level of ^ 1.5mgdl~ appetite loss, diarrhoea, muco- 
sitis, nausea/vomiting of grade 2 or worse despite appropriate 
antiemetic therapy, and/or other grade 2 non-haematological 
toxicities other than body weight loss, alopecia, or hyponatraemia, 
the daily dose of S-1 was reduced from 120 to 100 mg, 100 to 
80 mg, or 80 to 50 mg in the next cycle. If the patients experienced 
the above-mentioned toxicities after the dose reduction, then their 
daily dose of S-1 was reduced from 100 to 80 mg, or 80 to 50 mg. 
If a patient with a BSA of < 1.25 m 2 experienced the above toxicities 
at 50 mg, then the S-1 chemotherapy was terminated. If the 
adjuvant chemotherapy of DOC + CDDP was terminated after one 
or two cycles, then a shift to S-1 chemotherapy was allowed. 
However, these patients were not considered to have completed the 
protocol treatment. 

Safety assessment and follow-up. For the toxicity assessment, 
blood samples were obtained before the start of each cycle. A chest 
X-ray examination was performed monthly throughout the study 
period. Toxicities were graded according to the Common 
Terminology Criteria for Adverse Events (CTCAE), version 3.0. 
A CT examination of the chest was performed at 1, 2, 3, and 
5 years after the initiation of the protocol treatment. 

Study design and statistical analysis. This trial was designed as a 
multicentre, prospective, single-arm, feasibility study and the study 
protocol was approved by the institutional review board of each 
participating institution. All the study data were managed by the 
TORG0809 data centre at Kitasato University Research Center for 
Clinical Pharmacology. 

The primary end point of this study was feasibility, which was 
defined as the proportion of patients who had completed eight or 
more cycles of S-1 chemotherapy. If the lower 95% CI of this 
proportion was 50% or more, then the treatment was considered as 
feasible. If a patient received 75% or more of S-1 in a cycle, that is, 
21 times per cycle, this patient was considered to have completed 
the treatment cycle. If 72 out of 120 patients (60%) completed the 
protocol treatment, then the 95% CI of the proportion of the 
treatment completion was 51.2-68.8%. Considering the possibility 
of ineligible patients, the sample size was set at 125 patients. 

The secondary end points included adverse events, OS, RFS, and 
recurrence pattern. Because of the short follow-up period, we will 
report the OS and RFS data elsewhere. We plan to analyse the OS 
and RFS at 5 years after the last enrolment, as described in the 
study protocol. The statistical analysis was performed using SAS 
version 9.2 (SAS Institute, Cary, NC, USA). 

This study was registered with the UMIN Clinical Trials 
Registry (number UMIN000001779). 



RESULTS 



Patient population. A total of 131 patients were enrolled in this 
study between January 2009 and November 2010 from 20 
institutions in Japan. One patient did not receive any protocol 
treatment at the patient's request. Another patient was enrolled as 
p-stage IIIA according to the UICC 7th edition; however, the 
p-stage corresponded to IIIB according to the UICC 5th edition, 
making this patient ineligible. This patient received three cycles of 
docetaxel plus cisplatin and two cycles of S-1 chemotherapy, and 
she was included in the safety analysis. A total of 129 patients were 
eligible (Figure 2). The patient characteristics are listed in Table 1. 
Sixty-four percent of the patients were male; the median age was 63 
years. Seventy-eight percent of the patients had an adenocarcinoma 
histology. 

Treatment delivery and protocol compliance. Overall, 114 
patients received two cycles or more of DOC + CDDP. Of these, 
67 patients (58.8%) required a dose reduction of DOC or CDDP. 



The most common reason for the dose reduction of DOC and 
CDDP was grade 4 neutropaenia (n = 63), followed by a fever of 
38.0 °C or higher (n = 16). The dose of CDDP was reduced because 
of anorexia, nausea, and/or vomiting of grade 2 or worse for more 
than a week (n=16) and an elevated serum creatinine level of 
1.5 mgdl~ 1 or more (n = 6). 

In total, 109 patients (84.5%) completed three cycles of adjuvant 
chemotherapy consisting of DOC + CDDP (Table 2). The main 
reasons for the discontinuation of the adjuvant chemotherapy were 
toxicity (n = 15) and patient refusal because of toxicity (n = 7) 
(Table 3). One patient terminated the DOC + CDDP treatment 
after one cycle and completed eight cycles of S-1 chemotherapy. 
Another patient terminated the DOC + CDDP treatment after two 
cycles and received three cycles of S-1 chemotherapy. 

One hundred and eight patients received S- 1 chemotherapy. Of 
these, 34 patients (31.5%) required the interruption of S-1 during a 
treatment cycle. Thirty-one patients (28.7%) required a dose 
reduction of S-1. The majority of the reasons for the interruption 



Registered (A/=131) 



Not treated (N=1) 



Assessable for safety (/V=130) 



Ineligible (A/=1)* 



'Enrolled as p-stage IIIA according to UICC 
7th edition, but classified as p-stage IIIB 
according to UICC 5th edition. 



Full analysis set (A/=129) 



Figure 2. CONSORT diagram. 



Table 1. Patient characteristics of 129 eligible patients 




Characteristic 


Number of patients 


Sex 


Male 
Female 


83 
46 


Age (years) 




Median 
Range 


63 
23-74 


PS status 


0 
1 


107 

22 


Pathological stage 3 


IIA 
IIB 
IIIA 


17 
32 
80 


Histological type 


Adenocarcinoma 
Squamous cell carcinoma 
Others 


100 
25 
4 


Abbreviations: PS = performance status; TNM = tumour-node-metastasis. 

a Pathological stage was based on the Union Internationale Contre le Cancer fifth TNM 

edition. 



www.bjcancer.com | DOI:10.1038/bjc.2013.378 



547 



BRITISH JOURNAL OF CANCER 



Long-term S-1 chemotherapy (TORG0809) 



or dose reduction of S-1 were appetite loss, diarrhoea, mucositis, 
or nausea/vomiting of grade 2 or worse (n = 27), followed by other 
non-haematologic toxicities of grade 2 or worse (n = 20). 

One hundred and six patients (82.2%) completed three cycles of 
DOC + CDDP and subsequently switched to S- 1 chemotherapy. Of 
these, 31 patients terminated the S-1 chemotherapy after receiving 
3 or fewer cycles. A total of 66 patients (51.2%; 95% CI, 42.5- 
59.8%) completed 8 cycles or more of S-1 treatment (Table 2). 
The lower limit of the 95% CI for the completion rate was 42.5%, 
which was less than our previously defined criterion for treatment 
feasibility. The reasons for the discontinuation of the S-1 
chemotherapy included toxicity (n = 17), patient refusal because 
of toxicity (n= 15), and recurrence (n = 6) (Table 3). 

Safety and toxicity. The most common grade 3 or 4 toxicity 
experienced during the DOC + CDDP treatment was neutropaenia 
(78.5%) (Table 4). Ten patients (7.7%) developed febrile neutro- 
paenia; however, all these patients recovered after receiving 
appropriate antibiotic therapy. Two patients experienced grade 3 
or 4 allergic reactions to DOC during the first cycle, resulting in 
treatment termination. 

Grade 3 or 4 toxicities during the S-1 chemotherapy included 
anaemia (7.3%), neutropaenia (3.7%), anorexia (3.7%), dyspnoea 
(1.8%), and infection with neutropaenia of grade 0-2 (1.8%). 
Febrile neutropaenia was not observed. One treatment-related 
death occurred during the study. This patient was a 63-year-old 
man. After two cycles of S-1 chemotherapy, he developed grade 3 
fatigue. On day 36 of the second cycle of S-1, grade 3 dyspnoea 
was observed, and his Sp0 2 was 92% in room air. A CT scan of 
the chest revealed bilateral diffuse ground-glass opacities. 
Prednisolone (80mgday _1 ; lmgkg -1 per day) was adminis- 
tered, and an improvement in the opacities was observed. 



Table 2. Treatment delivery 


n 129 e 


igible patients 






Treatment 


Cycle 


Number of 
patients 


% 


95% 
Confidence 
interval 


Docetaxel + cisplatin 


1 


129 


100 






2 


114 


88.4 






3 


109 


84.5 




Maintenance chemotherapy 
using S-1 


1 


106 


82.2 






2 


97 


75.2 






3 


86 


66.7 






4 


75 


58.1 






5 


73 


56.6 






6 


72 


55.8 






7 


71 


55 






8 


67 


51.9 




Completion 




66 


51.2 


42.5-59.8 



Table 3. Reason for discontinuation of the treatment 




Reasons 


Docetaxel + cisplatin 


Maintenance 
chemotherapy using S-1 


Recurrence 


1 


6 


Toxicity 


15 


17 


Patient refusal 
because of toxicity 


7 


15 


Others 


0 


2 



The prednisolone was tapered to 30mgday~ 1 for 6 weeks; however, 
multiple cavity lesions were visible on a chest CT image obtained 2 
months after the initiation of the steroid therapy. Multiple abscesses 
at the neck, axilla, chest, and femur were noted, and the patient 
developed hypotension. Nocardia was isolated in blood and 
abscess samples, with a diagnosis of disseminated nocardiosis. 
Sulfamethoxazole/trimethoprim and antibiotics were administered 
and artificial ventilation therapy was performed. The patient was 
taken off the respirator once, but the pneumonitis recurred 
and disseminated intravascular coagulation also developed, leading 
to death. 



DISCUSSION 



This feasibility study was designed to evaluate the tolerability, 
safety, and efficacy of single agent long-term administration of S-1 
chemotherapy following three cycles of DOC plus CDDP in 
patients with completely resected stage II or IIIA NSCLC. Fifty-one 
percent of the patients (95% CI, 42.5-59.8%) completed three 
cycles of DOC plus CDDP and eight cycles or more of S-1 
chemotherapy. The lower limit of the CI for this proportion was 
lower than the predefined criterion of 50%. Grade 3-4 haemato- 
logic toxicities were observed in 7.3% of patients, while grade 3-4 
non-haematologic toxicities were observed in only 4%. However, 
grade 1-2 anorexia and/or fatigue were common, with rates of 
~ 50-60%. S-1 was administered for 2 weeks with a 1-week rest. 
The long duration of S-1 administration might have been 
responsible for the low-grade but extended non-haematologic 
toxicities and might have been too intensive for patients especially 
after platinum-doublet chemotherapy. In a previous phase III 
study of adjuvant chemotherapy for gastric cancer with single 
agent of S-1, 78% of patients received S-1 for at least 6 months 
(Sakuramoto et al, 2007). Adjuvant chemotherapy of DOC + 
CDDP probably affected the compliance of S-1 chemotherapy 
negatively in our study. A modification of the treatment schedule 
for S-1 chemotherapy, such as a 2-week rest period rather than a 
1-week rest period, might improve treatment compliance. 

Efficacious treatment for advanced stage disease has been 
introduced and investigated in an adjuvant setting, such as 
bevacizumab plus platinum-doublet chemotherapy in patients 
with non-squamous cell carcinoma or erlotinib in patients with a 
mutated epidermal growth factor receptor gene. Recent phase III 
trials have demonstrated that switch maintenance chemotherapy 
consisting of pemetrexed or erlotinib, which were efficacious for 
second-line chemotherapy, prolonged the OS in patients with 
advanced NSCLC (Ciuleanu et al, 2009; Cappuzzo et al, 2010). 
Switch maintenance chemotherapy can be recognised as an early 
second-line chemotherapy. The purpose of adjuvant chemotherapy 
is to control micrometastasis and to prevent recurrence. Switch 
maintenance chemotherapy is considered to enhance the efficacy 
of adjuvant chemotherapy. Previous phase II trials have demon- 
strated that S-1 monotherapy produced a response rate of 7-14%, 
a median progression-free survival (PFS) of 3-4 months, and a 
median OS of 7-16 months as a second-line treatment for 
advanced NSCLC (Totani et al, 2009; Govindan et al, 2011; 
Shiroyama et al, 2011). Pemetrexed is effective against non- 
squamous NSCLC; on the other hand, S- 1 is effective against both 
non-squamous and squamous NSCLC. A randomised trial 
comparing S-1 and docetaxel as a second- or third-line 
chemotherapy is now underway in Asia. Switch maintenance 
chemotherapy using S-1 is also being evaluated as a first-line 
chemotherapy for patients with advanced NSCLC in a phase II 
study (UMIN000003676). If promising RFS or OS data in this trial 
are obtained, then a prospective randomised trial will be warranted 
to compare adjuvant chemotherapy with or without single agent 
long-term administration of S-1 chemotherapy. 
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Table 4. Toxicity 



Docetaxel + cisplatin (n=130) Maintenance chemotherapy using S-1 (n=109) 



Toxicity 


Toxicity grade 


Toxicity grade 




1 


2 


3 


4 


%3-4 


1 


2 


3 


4 


5 


%3-5 


Haematologic 


Neutropaenia 


4 


14 


39 


63 


78.5 


20 


18 


4 


0 


0 


3.7 


Anaemia 


52 


31 


1 


0 


0.8 


26 


38 


6 


2 


0 


7.3 


Thrombocytopaenia 


30 


6 


0 


0 


0 


35 


0 


0 


0 


0 


0 


Gastrointestinal 


Anorexia 


55 


47 


22 


0 


16.9 


43 


21 


4 


0 


0 


3.7 


Vomiting 


23 


20 


5 


0 


3.8 


11 


5 


1 


0 


0 


0.9 


Diarrhoea 


35 


11 


15 


0 


11.5 


19 


3 


1 


0 


0 


0.9 


Mucositis 


12 


4 


0 


0 


0 


23 


7 


0 


0 


0 


0 


Hepatic 


AST 


14 


5 


2 


0 


1.5 


25 


5 


0 


0 


0 


0 


ALT 


25 


9 


1 


0 


0.8 


24 


4 


0 


0 


0 


0 


Renal 
















































Creatinine 


39 


9 


0 


0 


0 


30 


8 


0 


0 


0 


0 


Neurologic 


Neuropathy (sensory) 


9 


4 


0 


0 


0 


19 


2 


2 


0 


0 


1.8 


Others 


Hyponatraemia 


57 




18 


5 


17.7 


16 




0 


0 


0 


0 


Fatigue 


57 


21 


5 


0 


3.8 


41 


9 


2 


0 


0 


1.8 


Allergic reaction 


7 


0 


1 


1 


1.5 


1 


0 


0 


0 


0 


0 


Dehydration 


0 


0 


2 


0 


1.5 


0 


0 


0 


0 


0 


0 


Alopecia 


68 


29 


0 


0 


0 


35 


10 


0 


0 


0 


0 


Febrile neutropaenia 






10 


0 


7.7 






0 


0 


0 


0 


Infection with G3-4 neutropaenia 


0 


3 


5 


0 


3.8 


0 


0 


0 


0 


0 


0 


Infection with GO-2 neutropaenia 


0 


3 


2 


1 


2.3 


1 


3 


1 


0 


1 


1.8 


Pneumonitis 


1 


0 


0 


0 


0 


0 


1 


1 


0 


0 


0.9 


Dyspnoea 


0 


1 


0 


0 


0 


8 


2 


2 


0 


0 


1.8 


Abbreviations: ALT = alanine aminotransferase; AST = aspartate ami 


"lotransferase; G=gra 


ie. 















A recent phase III trial has also demonstrated that continuation 
maintenance chemotherapy consisting of pemetrexed prolonged 
the OS and PFS in patients with advanced non-squamous NSCLC. 
However, concurrent chemoradiotherapy consisting of pemetrexed 
plus CDDP followed by four cycles of pemetrexed did not improve 
OS over concurrent chemoradiotherapy consisting of etoposide 
plus CDDP in patients with stage III non-squamous NSCLC 
(PROCLAIM study). Up to four cycles of pemetrexed in the 
PROCLAIM study, comparable to S- 1 chemotherapy in our study, 
might be unable to enhance curative treatment effect. We might 
have to distinguish strategy for stage IV disease from that for 
curative situations in completely resected stage II/III disease. 

Combination chemotherapy consisting of DOC plus CDDP is a 
standard regimen for the treatment of patients with advanced 
NSCLC. A randomised trial demonstrated that DOC + CDDP 
resulted in a more favourable response rate and OS than 
vinorelbine (VNR) plus CDDP in chemo-na'ive patients with 
advanced NSCLC. The median OS period was 11.3 months for 
patients treated with DOC plus CDDP and 10.1 months for 
patients treated with VNR plus CDDP. The hazard ratio was 1.183 
(97.2% CI, 0.989-1.416) (Fossella et al, 2003). A higher incidence 



of grade 3-4 anaemia, nausea, and vomiting was observed in 
VNR + CDDP arm, compared with DOC + CDDP arm. Febrile 
neutropaenia occurred in <5% of patients in both regimens. 
Furthermore, the single agent DOC had a more favourable OS 
period than the single agent VNR in both first-line and second-line 
settings in patients with advanced NSCLC (Fossella et al, 2000). 
TORG0503 study demonstrated that > 90% of patients completed 
three planned cycles of adjuvant chemotherapy in both DOC + 
CDDP and PTX+CBDCA arms. On the other hand, the most 
common regimen for adjuvant chemotherapy for pathological 
stage II or III NSCLC is VNR + CDDP, because most randomised 
trials, which resulted in positive results, adopted VNR + CDDP. 
Considering the promising results of clinical trials for advanced 
NSCLC, it might be reasonable to select DOC + CDDP as an 
adjuvant chemotherapy in patients with completely resected stage 
II or III NSCLC. Indeed, DOC + CDDP has been selected as one of 
the standard adjuvant chemotherapy regimens in ECOG1505 
study, which is a randomised phase III trial of adjuvant 
chemotherapy with or without bevacizumab in patients with 
completed resected early-stage NSCLC (Wakelee et al, 2011). 
However, 7.7% of patients experienced grade 3 febrile neutropaenia 
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during the chemotherapy of DOC + CDDP in our study. Relatively 
high incidence of febrile neutropaenia could not support the use of 
adjuvant chemotherapy with DOC + CDDP as a new alternative. 
Four cycles of VNR + CDDP followed by long-term administration 
of S-1 might be a better strategy in a future study. 

The treatment cycle for DOC plus CDDP was set at three 
because the actual median numbers of cycles delivered in previous 
phase III studies of adjuvant chemotherapy were three or four 
(Winton et al, 2005; Douillard et al, 2006), and a randomised study 
demonstrated that four cycles or more of platinum-based 
chemotherapy did not improve the OS in patients with advanced 
NSCLC (Smith et al, 2001). In the TORG0503 study, the number of 
treatment cycles for DOC plus CDDP or for PTX plus CBDCA as 
an adjuvant chemotherapy was also set at three, and a favourable 
2-year RFS rate was observed (Ohira et al, 2011). 

A previous randomised phase II study demonstrated that 
adjuvant chemotherapy with pemetrexed plus CDDP was safe and 
feasible with less toxicity and superior dose delivery compared with 
VNR + CDDP (Kreuter et al, 2013). Pemetrexed plus CDDP is 
considered as suitable for adjuvant chemotherapy because of 
relatively less toxic and promising antitumour activity in patients 
with non-squamous NSCLC. A randomised phase III study is 
underway comparing pemetrexed plus CDDP and VNR + CDDP 
in patients with completely resected stage II-IIIA non-squamous 
NSCLC in Japan. However, it is difficult to conduct a randomised 
phase III study of adjuvant chemotherapy in patients with NSCLC, 
because large sample size and long-term follow-up are needed. 
Therefore, a randomised phase II study containing control arm 
should be taken into consideration to select appropriate experi- 
mental treatment. 

Aprepitant, a standard antiemetic drug for cisplatin therapy, 
was approved in December 2009 in Japan. As a result, ~20 
patients did not receive aprepitant. If aprepitant had been available 
for all the enrolled patients, then the treatment compliance might 
have improved. Furthermore, 2 out of the 129 patients experienced 
grade 3 or 4 allergic reactions to DOC during the first cycle, 
resulting in treatment termination. Premedication for DOC + 
CDDP included dexamethasone only on day 1 in this study. The 
administration of dexamethasone on the day before the initiation 
of DOC + CDDP and an antihistamine on day 1 might be 
recommended in future clinical trials to prevent anaphylaxis in 
response to DOC. 

In conclusion, the toxicity level of S-1 chemotherapy was 
acceptable, although the treatment completion rate did not meet 
our criterion for feasibility. A modification of the treatment 
schedule for S-1 chemotherapy, such as a 2-week rest period rather 
than a 1-week rest period, might improve treatment compliance. 
After referring to the results for OS and RFS, we would like to plan 
a randomised trial to investigate whether platinum-based che- 
motherapy followed by single agent long-term administration of 
S-1 chemotherapy improves survival in patients with completely 
resected stage II or III NSCLC. 
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